I. Introduction
Chemical process present many challenging control problems due to nonlinear dynamic behavior, uncertain and time varying parameters, constraints on manipulated variable, interaction between manipulated and controlled variables, unmeasured and frequent disturbances, dead time on input and measurements. Because of the inherent nonlinearity, most of the chemical process industries are in need of conventional control techniques. Spherical tanks find wide spread usage in gas plants. They are non-linear system because their area of cross-section keeps varying with the height of the tank. A sphere is a very strong structure. The even distribution of stresses on the sphere's surfaces means that there are no weak points. Moreover, they have a smaller surface area per unit volume than any other shape of vessel. This means, that the quantity of heat transferred from warmer surroundings to the liquid in the sphere, will be less than that for cylindrical or rectangular storage vessels. Thus causing less pressurization due to external heat. Control of a spherical tank is important, because the change in shape gives rise to the nonlinearity. The proportional-integral (PI) and proportional-integral-derivative (PID) control modes are used in many industries.
In this paper, we propose real time SIMC a model based controller for controlling the liquid level in a spherical tank. The basis for SIMC method is a first order plus time delay model. SIMC is a modified form of Internal Model Control, where the integral term is modified to improve disturbance rejection for integrating process. Single tuning rule is used for both first order and second order plus time delay model rather than separate rules for each model. SIMC performances are compared with conventional controller based on integral square error (ISE) and integral absolute error (IAE) for set point and load disturbances.
The most basic and pervasive control algorithm used in the feedback control is the Proportional Integral Derivative (PID) algorithm. PID control is widely used control strategy to control most of the industrial automation process because of the industrial automation process because of its remarkable efficiency, simplicity of approximated by a first order time delayed model and suggested frequency domain approach based on normalized open loop transfer function to evaluate the effects of uncertainties in the process parameters and thus control system robustness.
II. Block Diagram
Figure -1: Block Diagram
III. Mathematical Modeling Of The Spherical Tank System
Any system, if has to be analyzed, must be mathematically modeled, i.e. the mathematical equations describing the system must be derived so as to aid in studying the system, its features, predicting the dynamic behavior & for many other purposes. The mathematical modeling the system is as follows:
Consider a spherical tank, as shown in figure 4 , of radius R. The water flows in at a rate F in & flows out at a rate F out .
Volume of a sphere is given by, 
IV. Design Of Pid Controller
After deriving transfer function model the controller has to be designed for maintaining the system to the optimal set point. This can be achieved by properly selecting the tuning parameters Kp and for a PID controller. The tuning methods used in this paper are as follows:
ZEIGLER -NICHOLS (ZN) METHOD

COHEN -COON METHOD
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IMC METHOD
Internal model control is model based controller. The Figure 3 shows the IMC structure which makes use of a process model to infer the effect of immeasurable disturbance on the process output and then counteracts that effect. The controller consists of an inverse of the process model. 
SIMC METHOD
Here we used a P-controller with a gain that is about half this value, such that the resulting overshoot (D) to a step change in the setpoint is about 30% (that is, D is about 0.3).We here describe the procedure proposed by Shamsuzzoha and Skogestad (2010) which seems to use the most easily available parameters from the closed-loop response. The system should be at steady-state initially, that is, before the setpoint change is applied. Then, from the closed-loop setpoint response one obtains the following parameters (see Figure 4) . 
VI. Results And Discussion
The various tuning techniques is designed and applied to the real time system. For the servo and regulatory responses of PID controller the performance indices were calculated and listed in the 
